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Description 



Pedestrian safety device 

Background of Invention 
[0001] Technical field 

[0002] The present patent application relates to a pedestrian 

safety device and in particular a pedestrian safety device 
for automotive vehicles. 

[0003] Background of the invention 

[0004] Motor vehicle manufacturers, for visibility, aerodynamic 
and styling reasons, usually design new motor cars where 
the hood line is kept as low as possible. As a result, there 
is generally very little clearance between the deformable 
and thereby energy absorbing hood and the usually more 
solid engine bay contents of the automotive vehicles, such 
as the engine. Several proposals have been made to in- 
crease the cushioning effect of the hood when impacted 
by a pedestrian during an accident through increasing the 
clearance between the hood and the underlying engine 
bay contents. One such device which is arranged to lower 



the leading edge of the hood and raise the trailing edge of 
hood when impacted by a pedestrian is previously known 
through EP 1 078 826. 
Summary of Invention 

[0005] one object of the invention is to provide an improved 
pedestrian safety device and in particular an improved 
pedestrian safety device for automotive vehicles able to 
account for both adult and child pedestrians being im- 
pacted. 

Brief Description of Drawings 

[0006] | n the following, the invention will be described in greater 
detail with reference to attached drawings, in which 

[0007] pig. 1 is a schematic illustration of a pedestrian safety de- 
vice according to a first embodiment of the invention and 
as applied to a vehicle before pedestrian impact. 

[0008] pig. 2 is a schematic illustration of the pedestrian safety 
device according to fig. 1 in a deployed position upon 
pedestrian impact. 

[0009] Fig. 3a, 3b and 3c illustrates schematically a front end 
safety module before and during pedestrian impact. 

[0010] Fig. 4 illustrates in a simplified perspective view a possible 
configuration of an actuator member of the safety device. 



[001 1] Fig. 5 is a schematic illustration of a safety feature of the 
front end safety module according to figures 3a, 3b and 
3c. 

[0012] pig. 6a and 6b illustrates schematically a rear end safety 
module before and after pedestrian impact. 

[0013] Fig. 7 is a schematic illustration of a safety feature of the 
rear end safety module according to figures 6a and 6b. 

[0014] Fig. 8 is a schematic illustration of cooling-package rota- 
tion effected by the pedestrian safety device upon impact 
with an adult pedestrian. 

[0015] still other objects and features of the present invention 

will become apparent from the following detailed descrip- 
tion considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the draw- 
ings are designed solely for purposes of illustration and 
not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It 
should be further understood that the drawings are not 
necessarily drawn to scale and that, unless otherwise indi- 
cated, they are merely intended to conceptually illustrate 
the structures and procedures described herein. 
Detailed Description 

[0016] a simplified side view of the pedestrian safety device ap- 



plied to an automotive vehicle is shown in Fig. 1. The 
safety device is applied to the automotive vehicle 1, which 
comprises an openable and re-closeable hood 2 covering 
an engine bay, which hood 2 has a leading edge 2a and a 
trailing edge 2b, which hood 2 for opening and closing 
thereof is hinged to the vehicle body and releasably 
latched to the vehicle body by means of a latch mecha- 
nism. In the described example, it is assumed that the 
latch mechanism (not shown) is located at the hood's 
leading edge 2a and the hinge arrangement (not shown) is 
located at the hood's trailing edge 2b, although it is also 
possible to apply the invention when the hinge arrange- 
ment is located at the hood's leading edge 2a. 
[0017] The safety device comprises a pair of front end safety 

modules 3, which are located beneath the hood's leading 
edge 2a and attached to the body structure of the vehicle 
1 at the left-hand side and right-hand side of the hood 2 
and which front end safety modules 3 does not interfere 
with the conventional latch mechanism in normal opera- 
tion conditions. The hinge arrangement also behaves in a 
conventional manner in normal operation conditions. A 
pair of rear end safety modules 4 are arranged beneath 
the hood's trailing edge 2b and attached to the body 



structure of the vehicle 1 at the left-hand side and right- 
hand side of the hood 2. 

[0018] The automotive vehicle 1 is preferably provided with a de- 
formable forward section 5, e.g. a so called soft-nose, 
protruding further in the forward direction of the vehicle 1 
than the leading edge 2a of the hood 2 extending the 
hood line of the vehicle 1, whereby an actuator member 6 
can be arranged transversally inside the upper forward re- 
gion of the vehicle 1 and be affected upon impact with a 
pedestrian, before the pedestrian contacts the actual hood 
2. However, in the case of the vehicle 1 not being pro- 
vided with a deformable forward section 5, as described 
above, the leading edge 2a of the hood 2 can be arranged 
to allow for sufficient deformation upon impact, whereby 
the actuator member 6 can be arranged below the leading 
edge 2a of the hood 2. The actuator member design may 
be incorporated into a grille opening reinforcement as- 
sembly of the vehicle 1. 

[0019] According to the invention it is proposed to use the vehi- 
cle leading edge, preferably as provided by the forward 
section 5, as a physical trigger. This, however, suffers 
from the drawback that it will not be possible to differen- 
tiate impacted objects from each other. In order to mini- 



mize the number of false impacts it is proposed to use a 
speed dependent lock (not shown). Hereby the system will 
deploy for every object that weighs as a human or more 
that hits the automotive vehicle 1 at the vehicle leading 
edge in a specified speed range, e.g. 15-50 km/h, as be- 
low 15 km/h the impact will be quite soft and there is 
hence no need to uplift the hood 2 and above 50 km/h a 
pedestrian struck is likely to fly past the hood 2 and im- 
pact upon the windscreen 7 of the vehicle 1. 

[0020] The front and rear end safety modules 3, 4 are intercon- 
nected such that the rear end safety modules 4 will be ac- 
tivated when the front end safety modules 3 are activated. 
Both the latch mechanism and the hinge mechanism by 
which the hood 2 is attached to the vehicle 1, are ar- 
ranged to allow the whole hood 2 to be lifted along its full 
length when the actuator member 6 is impacted by a 
pedestrian during an accident. 

[0021] pig. 2 shows the pedestrian safety device in deployed 

condition. During an impact between any position on the 
actuator member 6 and a pedestrian 8 hip/upper leg, the 
impact energy is used to mechanically activate the front 
end safety modules 3, which in turn uplifts the leading 
edge 2a of the hood 2, and activates the rear end safety 



modules 4 causing the hood's trailing edge 2b to be also 
uplifted. 

[0022] The actuator member 6 can preferably be arranged to 

perform additional functions of the vehicle 1, such as car- 
rying the headlights 9 thereof, which headlights 9 in such 
a configuration would function as an integral part of the 
safety system if impacted upon collision. 

[0023] Analysis of energy levels from a child accident have shown 
that the kinetic energy from the body is insufficient for 
lifting the entire hood 2 the required distance within the 
required time intervals. Therefore the system is optimized 
for quickly lifting the front end of the hood 2a (child head 
zone) before any energy is diverted for other purposes. 
The rear end of the hood 2b (adult head zone) must 
therefore be lifted by other means than energy from the 
impact. According to the invention it is suggested that the 
rear end 2a of the hood 2 is lifted by a system which does 
not rely on energy from the impact, such as a pre loaded 
spring device, as will be described in more detail later, re- 
leased for example by a wire 10 (illustrated as a broken 
line) connected to the front end safety modules 3. 

[0024] The actuator member 6 can also be arranged to carry a 

frame (not shown) arranged to carry the cooling system of 



the vehicle 1, such as the engine cooling radiator and the 
condenser of the air-conditioning system and associated 
components. This frame can further be arranged to per- 
form rotation of the cooling system upon impact with an 
adult pedestrian as described in more detail below, 
through the frame being hinged to the vehicle body in a 
lower region thereof and hinged to the actuator member 6 
in an upper region thereof. 
[0025] As shown in figure 2 the pedestrian 8 impacted triggers 
the system by the actuator member 6 or the headlights 9 
attached thereto. During the initial deformation, e.g. the 
initial 60 millimeters, all energy from the impact is trans- 
lated to lift the front end of the hood 2a. At the same time 
the rear end lifting mechanism 4 is activated, i.e. the pre 
loaded spring device released, and the rear end of the 
hood 2b is lifted, which is facilitated by the rear end hinge 
assembly being arranged to allow for a predetermined 
lifting height. The latch mechanism will be partly released, 
just in order to allow the hood 2 to move the required 
distance upwards. If the vehicle is hit by a child, no fur- 
ther actions are effected by the system. However, in case 
of the vehicle 1 hitting an adult, producing more impact 
energy, the adult pedestrian 8 will continue to move the 



actuator member 6, whereby the cooling system is ar- 
ranged to start to rotate, as illustrated in figure 8, down- 
wards and into the engine bay, thereby allowing the hip/ 
upper leg of the pedestrian 8 to penetrate further into the 
vehicle 1 without encountering a full stop, which thereby 
also serves to reduce the risk of serious hip/upper leg in- 
juries to the pedestrian 8 impacted. 
[0026] Figures 3a, 3b and 3c illustrates how a front end safety 
module can be arranged to be affected by the actuator 
member 6 during an impact in order to produce the up- 
lifting motion for the leading edge 2a of the hood 2. Fig- 
ure 3a illustrates the front end safety module 3 before the 
impact. The ends of said actuator member 6 are respec- 
tively slideably hinged 11 in a respective inclining guide 
track 12a extending rearwards within said vehicle 1 and 
being fixed to the vehicle body. The inclining guide tracks 
12a, as shown in figure 3a can be arranged in a guide 
plate 13 attached to the vehicle body or alternatively (not 
show) as an integral part of the vehicle body. The hinges 
11 of the actuator member 6 are further arranged to carry 
a respective lifting member 14 arranged for vertical slid- 
ing in respect to the vehicle body. As shown in figure 3a 
the lifting members 14 are arranged for sliding in a verti- 



cal guide track 15, which as shown also can be arranged 
in the guide plate 13 attached to the vehicle body or al- 
ternatively (not shown) as an integral part of the vehicle 
body. The lifting members 14 are arranged below the 
hood 2 such that they will be brought to uplift the hood 2 
in the region of its leading edge 2a upon said hinges 11 
of the actuator member 6 carrying the lifting members 14 
being translated up said inclining guide tracks 12a as a 
result of a frontal collision impact on said actuator mem- 
ber 6 causing it to be displaced rearwards within the vehi- 
cle 1. Figure 3b illustrates the front end safety module 3 
in a deployed position after impact from a collision with a 
child pedestrian. The hinges 11 of the actuator members 
6 having been translated to the highest portions of said 
inclining guide tracks 12a carrying said lifting members 
14 and causing them to uplift the leading edge 2a of the 
hood 2. Figure 3c illustrates the front end safety module 3 
after further displacement of the hinges 11 of the actuator 
member 6 after collision with an adult pedestrian, in 
which case the energy from the collision has been suffi- 
cient for translating said hinges 11 of the actuator mem- 
ber 6 further along additional essentially horizontal guide 
tracks 12b prolonging the respective highest ends of the 



inclining guide tracks 12a further backwards within said 
vehicle 1. 

[0027] Figure 4 illustrates in a simplified perspective view a pos- 
sible configuration of the actuator member 6, which as 
shown can be given a suitable configuration across the 
front end of the vehicle 1 dependent on the shape of the 
front end of the vehicle 1, which vehicle 1 front end is il- 
lustrated by the broken lines of figure 4. The respective 
hinges 11 of the actuator member 6 being slideably ar- 
ranged in the guide tracks 12 of the guide plates 13 of the 
front end safety modules 3, as described earlier. 

[0028] Figure 5 illustrates a further safety feature of the front 

end safety module 3, which in the case of the pedestrian 8 
striking the hood 2 above the lifting member 14 of the 
front end safety module 3, ensures that the lifting mem- 
ber 14 does not cause injuries to the pedestrian 8. This is 
effected through the additional guide tracks 12b for the 
hinges 11 of the actuator member 6 in the deployed posi- 
tion in accordance with figure 3c being arranged above 
cut out sections 16 in the guide plates 13 or alternatively 
such that there is sufficient free space below, and that the 
lower delimiters 12c of said additional guide tracks 12b 
are arranged to break away upon impact to the hood 2 



above said lifting members 14 carried by said hinges 11, 
allowing said hinges 11 to move downwards into said cut 
out sections 16 or said free space thus allowing the lifting 
members 14carried by the hinges 11 to move downwards 
as a result of such impact. 

[0029] The safety device, as shown in figures 1 and 2, further 
comprises a set of activation wires 10, a respective first 
end of which are arranged to be translated upon activa- 
tion of said front end lifting members 14 and a respective 
second end of which are connected to the respective rear 
end safety modules 4 and arranged to activate the rear 
end safety modules, e.g. pre-loaded spring devices 4 
upon such translation of the wires 10. 

[0030] Figure 6a and 6b illustrates schematically a possible con- 
figuration of the rear end safety modules 4 as pre-loaded 
spring devices. In figure 6a a pre loaded spring 17 is ar- 
ranged to carry a rear end lifting member 18. A release 
mechanism (not shown) is connected to one end of an ac- 
tivation wire 10, as described above, such that the release 
mechanism will release the pre-loaded spring to expand 
upon translation of the activation wire 10 caused by acti- 
vation of the front end lifting members 14. Figure 6b il- 
lustrates the pre-loaded spring device of figure 6a after 



activation, i.e. when the pre-loaded spring 17 has been 
allowed to expand and causing the rear end lifting mem- 
ber 18 to uplift the trailing edge 2b of the hood 2. 
[0031] Figure 7 illustrates a safety feature of the rear end safety 
modules 4 according to figures 6a and 6b. The rear end 
lifting members 18 of the pre-loaded spring devices are 
arranged to be carried by a break away member 19, which 
break away member 19 is arranged to break-away upon 
impact to the hood 2 above the rear end lifting members 
18, allowing the rear end lifting members 18 to move 
downwards in respect to the expanded spring 17 as a re- 
sult of such impact, thereby reducing the risk of head in- 
juries to pedestrians caused by the rear end lifting mem- 
ber 18. 

[0032] | n figure 8 is illustrated schematically the case of the ve- 
hicle 1 hitting an adult pedestrian. The adult pedestrian 8, 
causing more impact energy than a child pedestrian, will 
continue to move the actuator member 6, whereby the 
cooling system 20 is arranged to start to rotate down- 
wards and into the engine bay of the vehicle 1. The cool- 
ing system 20 is illustrated with full lines in its initial po- 
sition and broken lines in the position acquired as a result 
of such rotation, the positions of the cooling system 20 



corresponding to the positions of the hood 2, illustrated 
in the same manner. Through this rotation of the cooling 
system 20 the hip/upper leg of the pedestrian 8 is al- 
lowed to penetrate further into the vehicle 1 without en- 
countering a full stop, which thereby also serves to reduce 
the risk of serious hip/upper leg injuries to the pedestrian 
8 impacted. The rotation, as described above is facilitated 
through that the inclining guide tracks 12a at their re- 
spective highest ends are prolonged by additional essen- 
tially horizontal guide tracks 12b extending further back- 
wards within said vehicle 1, and in that the cooling pack- 
age 20 is hinged to the vehicle body in a lower region 
thereof and hinged to the actuator member 6 in an upper 
region thereof in such a way that the cooling package 20 
will be brought to rotate away from the front end of the 
vehicle 1 and down into the engine bay of said vehicle 1 
as a result of a frontal collision impact on said actuator 
member 6 of such magnitude that it causes the hinges 11 
to be displaced rearwards within said additional guide 
tracks 12b as illustrated in figure 3c. 
[0033] The invention is not limited to the above-described em- 
bodiments, but may be varied within the scope of the fol- 
lowing claims. 



[0034] Thus, while there have been shown and described and 
pointed out fundamental novel features of the invention 
as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and 
changes in the form and details of the devices illustrated, 
and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. 
For example, it is expressly intended that all combinations 
of those elements and/or method steps which perform 
substantially the same function in substantially the same 
way to achieve the same results are within the scope of 
the invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown 
and/or described in connection with any disclosed form or 
embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or em- 
bodiment as a general matter of design choice. It is the 
intention, therefore, to be limited only as indicated by the 
scope of the claims appended hereto. 



